During a screening program for new antibiotic producers from uncommon genera of the order Actinomycetales Buchanan 1917, we isolated two rare actinomycetes (strains SF-2052T [type strain] and SF-2127T) which produce a new pseudodisaccharide antibiotic, dactimicin (9, 13).
These two strains are very similar in their characteristics and were found to belong to the genus Dactylosporangium Thiemann, Pagani and Beretta (15) on the basis of their characteristic morphology (i.e., formation of finger-shaped sporangia arising directly from the vegetative mycelium and three or four zoospores arranged in a single straight row inside a sporangium). Recently, it has been reported that strain SF-2052= differs significantly from other established species in the genus Dactylsporangium, and this strain was designated the type strain of a newly proposed species, Dactylosporangium matsuzakiense ( 1 3 ) . Upon further study, strain SF-2127T has been found to be distinct from other species of Dactylosporangium in a number of basic properties, particularly in the wine color of its vegetative mycelium and in the production of a diffusible pigment.
In this report, we compare strain SF-2127T with previously recognized species of Dactylosporangium , including Dactylosporangium aurantiacum Thiemann et al. 1967 (15) , Dactylosporangium thailandense Thiemann 1970 (1 4), and D . matsuzakiense Shomura et al. (13) .
MATERIALS AND METHODS
Actinomycetales strains. Strain SF-2127T was isolated in August 1979 in our laboratory from a soil sample collected at Sekigahara, Gifu Prefecture, Japan. For comparative purposes, we studied the following strains: D. aurantiacum strain KCC A-0083T (= ATCC 23491T) and D. thailandense strain KCC A008qT (= ATCC 23490T), both of which were obtained from the culture collection of the Kaken Chemical Co., Ltd., Tokyo, Japan; and D. matsuzakiense strain SF-2052T (= ATCC 31570T) from our collection, which was isolated in May 1977 in our laboratory from a soil sample collected at Matsuzaki-cho, Izu Peninsula, Japan (13).
Media. Washed cells were inoculated onto the following media: ISP media 2 to 7 (12); sucrose-nitrate agar; glucose-asparagine agar; nutrient agar; Bennett agar; potato plug and calcium malate agar of Waksman (16); and Hickey-Tresner agar (3). Inoculated plates were incubated at 28°C.
Morphological characterization. The morphologies of the sporangia and spores of the strains grown on sucrose-nitrate agar and oatmeal agar (ISP medium 3) were studied by both light microscopy and electron microscopy. For scanning electron microscopy, an agar block containing numerous sporangia was fixed in 2.5% glutaraldehyde. The block was then gradually dehydrated with increasing amounts of acetone and finally dried by the critical point method (1). Each specimen was coated with evaporated gold and examined with a scanning electron microscope (model JEM 100C-ASID; Japan Electron Optics Laboratory Co., Ltd.).
Cultural characterization. The cultural characteristics of the strains on various media were observed after 14 days of incubation at 28°C. Color determinations were made by comparing the cultures with color chips from the Color Harmony Manual (4).
Physiological characterization. The media and procedures used for physiological characterization were similar to those outlined by Waksman (16) and Shirling and Gottlieb (12) . The temperature range for growth was determined on ISP medium 4. NaCl tolerance was measured on Luedemann agar medium (7) containing different concentrations of NaCl(0, 1.5, 3, 5 , and 7%). Carbon utilization tests were performed in the basal medium of Luedemann and Brodsky (8), since strain INT. J. SYST. BACTERIOL.
Cell wall analysis. Cell walls were analyzed by the procedure of Becker et al. (2) , and whole cells were analyzed by the method of Lechevalier (5) .
RESULTS

Morphological characteristics.
Colonies of strain SF-2127= were compact, tough, and somewhat leathery. The vegetative mycelium was long, irregularly branched, twisted, and 0.5 to 0.7 p,m in diameter penetrated the agar. Fragmentation of hyphae usually did not occur on agar or in submerged growth in liquid cultures.
Aerial mycelium was not usually observed on agar cultures; however, a slight trace of rudimentary hyphae developed on oatmeal agar (ISP medium 3). Strain SF-2127T produced fingershaped sporangia. Sporangia were occasionally apparent when the strain was grown on sucrosenitrate agar and oatmeal agar, less apparent on (0.8 to 1.1 by 3.0 to 5.5 pm) formed on short sporangiophores (0.5 to 1.5 pm long) which Scanning electron microscoPY revealed fingershaped sporangia with wrinkled envelopes (Fig. SF-2127T did not grow on the medium described by emerged directly from the vegetative hyphae. Thiemann et al. (15) or that described by Pridham and Gottlieb (10) . 1). Naked sporangiospores, which appeared shortly after the sporangial membranes broke, were also observed ( Fig. 2 and 3 ). Each sporangium contained three spores arranged in a single row. Sporangia and newly emerged naked spores within a tuft were also apparent (Fig. 3 ). Spores were cylindrical (some were oblong) and measured 0.6 to 0.9 by 0.9 to 1.8 km. Spore release was observed by flooding the surfaces of sporangium-containing cultures with sterile water or soil extract solution. After sporangium dehiscence occurred, the spores were clearly motile, but there was a time lag of about 30 min before they became highly motile. Although motile spores were vigorous swimmers, flagellum staining was not successful.
Formation of globose bodies, which have been described by Thiemann et al. (15) and Sharples and Williams (ll) , was observed on both glucose-asparagine agar and nutrient agar.
Cultural characteristics. Table 1 summarizes the amounts of growth, the formation of sporangia, the colors of reverse vegetative mycelia, and the diffusible pigments produced by strain SF-2127T on various media. Strain SF-2127T was clearly distinct from the other strains studied in that it elaborated a diffusible pigment. The color of this pigment ranged from wine to deep red; vegetative mycelium color varied from wine to ebony brown, depending on the amount of diffusion of extracellular pigment into the agar. Pigment in the vegetative mycelia or the diffusible pigment was not sensitive to pH changes, since pigment color was stable when cultures were exposed to either 0.05 N HC1 or 0.05 N NaOH.
Physiological characteristics. The results of a comparative study of the physiological characteristics of strain SF-2127= with those of the type strains of other established species of Dacrylosporangium are summarized in Table 2 . All strains hydrolyzed starch, showed strong utilization of D-glucose, D-xylose, D-mannitol, L-arabinose, and L-rhamnose, failed to utilize raffinose, i-inositol, or glycerol, and did not produce Cell wall analysis. An analysis of strain SF-2127T cell wall hydrolysates by paper chromatography demonstrated the presence of 3-hydroxydiaminopimelic acid, which gave the same greenish color with ninhydrin reagent as diaminopimelic acid but moved more slowly than meso-diaminopimelic acid. Furthermore, cell walls also contained large amounts of muramic acid, glutamic acid, glycine, and alanine and a trace of meso-diaminopimelic acid. Xylose and a trace of arabinose were detected as the sugars in the whole-cell hydrolysates. Thus, strain SF-2127T can be considered to have type I1 cell walls and whole-cell sugar pattern D in the classification scheme of Lechevalier and Lechevalier (6) .
DISCUSSION
The formation of finger-shaped sporangia containing motile spores, the absence of true aerial mycelium, and type I1 cell walls place strain SF-2127T in the genus Ductylosporangium Thiemann, Pagani and Beretta (15) . Since Thiemann et al. described D . aurantiacum (15) and D. thailandense (14, 15) in 1967 and 1970, respectively, only one additional species, D. matsuzakiense (13), has been reported. We compared cultures of strain SF-2127= directly with the type strains of the three previously described species to assess differences in morphology and cultural and physiological properties. N o outstanding differences in morphology were apparent among the type strains of the three previously described species and strain SF-2127T, regardless of whether sporangia or spores were compared. The results of studies of the physiological properties of strain SF-2127T indicated that this strain differed slightly in several physiological markers used to characterize actinomycetes, although there was good agreement in the carbon utilization patterns of the strains tested when comparisons were made on the basal medium of Luedemann and Brodsky (8) .
However, strain SF-2127T clearly does differ from the three other species in its production of a wine to deep red diffusible pigment, and this pigment was produced on all agar media used in our study. To our knowledge, production of this type of extracellular pigment by Dactylosporangium strains is unusual.
D . thailandense strain ATCC 23490T produces an amber or brown diffusible pigment on selected media, such as Hickey-and Tresner agar, yeast extract-malt extract agar, and sucrosenitrate agar (13, 15) , whereas D. matsuzakiense strain SF-2052T produces a light brownish pink diffusible pigment only on tyrosine agar (ISP medium 7) (13). No obvious diffusible pigment has been described for D . aurantiacum strain ATCC 23491T.
In view of the characteristics described above, we believe that strain SF-2127T warrants consideration as a new species in the genus Dactylosporangium. We hereby propose the name Dactylosporangium vinaceum sp. nov.
(vi.n' ce.um. L. neut. adj. vinaceum wine colored, referring to the color of the diffusible pigment produced) for strains with the properties described above. Strain SF-2127 is the type strain'of D. vinaceum. A culture of this strain has been deposited in the Institute for Fermentation, Osaka, Japan, under the number I F 0 14181.
